Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.116; data-to-parameter ratio = 20.2.
Related literature
. For related structures, see: Chantrapromma et al. (2010) ; Suwunwong et al. (2012) . For standard bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data 
Data collection
Bruker APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2005) T min = 0.943, T max = 0.977 20323 measured reflections 5182 independent reflections 4386 reflections with I > 2(I) R int = 0.030 Refinement R[F 2 > 2(F 2 )] = 0.042 wR(F 2 ) = 0.116 S = 1.03 5182 reflections 257 parameters H-atom parameters constrained Á max = 0.40 e Å À3 Á min = À0.31 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg 3 is the centroid of the C11-C16 ring. Symmetry codes: (i) Àx þ 1; y þ 1 2 ; Àz þ 1 2 ; (ii) Àx; y þ 1 2 ; Àz þ 1 2 .
Data collection: APEX2 (Bruker, 2005) ; cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL, PLATON (Spek, 2009) , Mercury (Macrae et al., 2006) and publCIF (Westrip, 2010 
Comment
3-Cyanopyridine derivatives have been reported for their wide range of applications such as in antimicrobial, analgesic, anti-hyperglycemic, antiproliferative and antitumor activities (Brandt et al., 2010; El-Sayed et al., 2011; Ji et al., 2007; Kim et al., 2005) , as well as in usage as fluorescence materials (Koner et al., 2012) . There are several methods to synthesize substituted 3-cyanopyridine derivatives including by condensation of α,β-unsaturated ketones and malononitrile (Al-Jaber et al., 2012; Zhou et al., 2006) . Our research is aimed at the synthesis and preliminary fluorescent and antibacterial screening of the 3-cyanopyridine derivatives. The title compound (I) was synthesized and was found to exhibit fluorescence property which will be reported elsewhere together with the other related compounds. Herein the crystal structure of (I) was reported.
The title compound (I), C 21 H 19 N 3 O 4 is a non-planar molecule ( Fig. 1 ) in which the 3-cyano-substituted pyridine ring is approximately co-planar with the unsubstituted pyridine ring and inclined to the 2,4,5-trimethoxy-substituted ring with dihedral angles of 2.35 (5) and 41.60 (5)°, respectively. The dihedral angle between the unsubstituted pyridine and benzene rings is 39.84 (5)°. For the 2,4,5-trimethoxyphenyl moiety, the two substituted methoxy groups at ortho and meta positions are slightly twisted with the attached benzene ring with torsion angles C19-O2-C12-C13 = -11.45 (15)° and C21-O4-C15-C16 = -8.11 (16)° whereas the para methoxy group is essentially co-planar with a dihedral angle of C20-O3-C14-C13 = -0.80 (15)°. In addition, the methoxy group of the 3-cyanopyridine group is also essentially co-planar with the pyridine ring as indicated by the torsion angle C17-O1-C10-N2 = 6.18 (14)°. The bond distances agree with the literature values (Allen et al., 1987) and are comparable with those found in the related structures (Chantrapromma et al., 2010; Suwunwong et al., 2012) .
In the crystal (Fig. 2) , molecules related by 2 1 screw axes are linked by weak C-H···N interactions (Table 1) to form helical chains. The crystal is further stabilized by weak C-H···π interactions (Table 1) and π-π interaction with the Cg 1 ···Cg 2 iii distance of 3.6448 (6) Å (iii = -x, 1 -y, -z); Cg 1 and Cg 2 are the centroids of N1/C1-C5 and N2/C6-C10 pyridine rings, respectively.
Experimental
The title compound (I) was synthesized by stirring a solution of (E)-1-(pyridin-2-yl)-3-(2,4,5-trimethoxyphenyl)prop-2en-1-one (Suwunwong et al., 2011 ) (0.30 g, 1 mmol) in 10 ml of methanol with a freshly prepared sodium methoxide (1 mmol of sodium in 20 ml of methanol). Excess malononitrile (0.13 g, 2 mmol) was then added with continuous stirring at room temperature until the precipitate was separated out. The resulting solid was filtered and washed with hexane.
Colorless block-shaped single crystals of the title compound suitable for x-ray structure determination were recrystallized from ethanol/methanol (1:1 v/v) by the slow evaporation of the solvent at room temperature after several days, Mp. 506-
Refinement
All H atoms were positioned geometrically and allowed to ride on their parent atoms, with d(C-H) = 0.95 Å for aromatic and 0.98 Å for CH 3 atoms. The U iso values were constrained to be 1.5U eq of the carrier atom for methyl H atoms and 1.2U eq for the remaining H atoms. A rotating group model was used for the methyl groups.
Computing details
Data collection: APEX2 (Bruker, 2005) ; cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT (Bruker, 2005) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) , PLATON (Spek, 2009) , Mercury (Macrae et al., 2006) and publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the title compound, showing 50% probability displacement ellipsoids. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )

